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ABSTRACT : 

PURPOSE: To improve the resolution of a projection exposure device by 
enhancing the monochromatic ity of beams by at least two optical elements 
selected from a group consisting of an illumination optical element, an optical 
element, on which a desired pattern is drawn, and an image- sensing optical 
element . 

CONSTITUTION: A wavelength, in which either one multilayer film in a 
reflection type mask 81, a convex reflecting mirror 92 and a concave reflecting 
mirror 91, on which multilayer films are loaded, gives maximum reflectivity, is 
made to differ from a wavelength, in which the other multilayer films give 
mcLximum reflectivity, in the periodic length of either one multilayer film. 
Consequently, the periodic length of at least one multilayer film of an optical 
element with an original plate or an optical element used for an optical system 
is adjusted so that a wavelength giving the maximum reflectivity of light 
projected to the optical element is made to differ from the multilayer film of 
the other optical element. As a result, the monochromaticity of light 
image- sensed by the optical system is improved. Accordingly, a fine pattern 
can be transferred on the surface of a body. 
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3!)^^a{fii/c'>=&r< t h 2'?c03t^^i^cr)ffl-g-^-ti-$r. 

Jiisf-Acomfett^ ±tf <J: 3 ^zm^Ltz z t imL 

±™M!e9-ti. ct 0 ^zmss.^iifzz t mmttm 
mim 1 0 ] ±iei!'-^< t i, 2 -:)C7)mm^ii. v ^-r 

Itmm 1 1 ] ±iBi!'^^r< b t 2o(07f¥S^c^^«^ 

ummi 3M.imm<nj^-^-yi)mi}^tifz±^m'{- 
20 (i, %-&mjvm-^^xi^mm.(nwm<r)'AmznLx^ 

tz^mmr>f^i>-y^^L. m$'mm<r>n^-y<nw<^ 

{zmmx\im^-fh'J'^ts:< b i 2oco^N°^-yc0^ltffi 
mb±M^-2^<r)X^1i^b<r)ts:-tne\.znLX . US 
A • (2n-l ) / (4 • cos(9) 
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^'m.oMt£h'Ji-ts:< b i> 2tt^c7)feW^si:{ca«L 

?t ^SKo^ N-^- - y * L . m^mm<r>f - yiosi^ ^ 

tcK«X{±3a«-tl.^^^< i; i 2oc7)^i;$'-y{i, ±IE 
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nmbthWiimsi)^^ 1 2(r)\^-nxt^\,ztm<r)^ 

40 [ 0 0 0 n 

x/^Mimmzmh, 
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mmimj^M^com^j'-tmtn^m^k (vyx) com 

y\<myyrcOsm {^^435. Snm) ti^hiB 
= 36 5nm) , $ ^>fcK r FX^rxVU— f (A = 2 

4 8 n m ) ^^fflv^|.:^r^TS)5 , R3fea^ftiOffia^*fL 
[0003] -:^r. w-<9-ymf^ifmz^ mmz 

y^:mm-&tzMzii. ^j:^\±cr,l'i^Xhl,Z'7Xi'± 

^v;^^tcfe(t§X*I*i®§-ri,S|5^(i, ;<>'7Vyi 
Dftms Si. S i S i C , cmcOWiMtnX'm 

m-7:^:^i,zm&xmmmtimt lx. ^y7V 

SJgt'W, Au. Ta^cOS#JiA>^>=5rl.ll]SSA"^'->- 

tm^-^tix V ^ s , ^fgxm v;^ iii^ffi^icfflttoaav ^ 

^y7'^y(0Jl^^I5ISS-'^°:J'-y*^BE$i^Tv^l>/>:*^, 
igJR#:coa^]Sco|*|g|3JE:J3^X|g-?X:? S:W^<7)f85K^ 

stcs*-r & mcDif[-:fjmx-^m^ ■<9-yi,zm^ti^±t. 

[0004] JiLhfU ^^#f:5:7ct, jfti?^. K^i^^-f- 

yrr^AY- 3 0-§-, iib^, 199 

9 1^ 3 0 5 1 (Japanese Journal of Applie 

d Physics, vol 30, IIB, 1991, pp3051 ) \iZ^<r)-)5W.if 

xm 1 1 ^m±%t xwsndX'm>f<zmLx. 
M^^iizxmm.-7X9s\ ^HSB^-t^o x<^^e\m 
^ff)^^m:m^j:ht,\ am- t^(^i5' u^xh 
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Sfflvx^ 8 1 {iS^II5'HIX{ilKX|g5rIERIt-ri> .1 
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m'?X'?^co±^m'?-b Lxmm-tmmiui. 

[0007] ll3t.T^1-J:3lC. ^mm2l<z4:^- 
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30 !.« #ffi$-lK«§^x^c^)imxJi^SrRWT§^v^, 
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■thKWim-^xc^cnmijh^ (04) „ 
im'\-^m±^ziy) ^ o. \ nm&xv<r>v'JxhJ^ 

m^hh. MAm&^mM^^^cr^h^mmmcr) 

i\LcotzDb^z\,mm.^comxm.^iEUMx-^ t ^mmm 
mi^'miiZ^j:hti\ m^mmmcommmumzm 

mmm2. 5nmx%^. -m'^'oximi. 25 n 

mmmtzmznmmm oo«{-&if4ooi) 
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[0009] Z(nlS\mi:\siMthtzl^l,Z. #^¥4 - 1 

18 9 1 4^^mi,z. m^^mmtr^Kitim.'?x^i)< 

m^^fiX\'^l. Est, icr)-7;?,^£7)^ffih;c7)-7x 

m-vx ^ coK^comm 1 1 c^mmco^mz . n , 

Alf^l^6't-rStti, ioi^A ■ (2n-l)/(4 
• c o s ^ ) X--^iA,^x 1,15112 2 0 1 ^fWTfc^ . 

<7)^V->i:^^cO0j3!c$fL7t^Jlli^N°^-y2 2fc, icO 

y22 0 3kC0ti^<^mi]\ iiecOSHA • ( 2 n - 
1)/ (4 • cose) i:^I.J;^tffig-rSi, 
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\.zi. 0 , mmx\tmmd)-hw^^ti. M^mma^h 
xw^mm<r>m^i:^-rth'-M.i}^mM-7X9i,zxm- so 
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[ 0 0 1 5 ] t/i. ±fem20Bfl<)^jifi)c-tl.}ti6t, 
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mm. 7mm^ixx\-^h, 

[00 1 9] KMMvX^81t{i. HI 0 (a) 
t/i J; 3 (c, ^fl^A-^-y 2 2 (CjffJSXJiHtg^^^N- 
^-y2203i,zm^220ii-?i,i6<ibi,zX*). ^ 

~y220 3i}-h^K§ti^<oimcomi. fci-e± (2 
n-1) • arfc^SrSiot'. A-^-y2203tAltL 

tx%i. 

[00201 

[1^1] 



* 

m 1 







j^m^ ■ 






11.5' 
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6 . 6 0 n m 
6 . 8 5 nm 
6 , 7 4 nm 


1 2. 9 5 nm 
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I 3* 2 0 nm 



[002 1] 08lC^-r J: 0 ^i}^(>m^tlfz^ 

m9 0 1 tm9 0 2 rmi\ M'&mmij-^xw^mi. 
i,z^m^-thxm^4 1 1 t^rs. xm^4 1 1 im 
mm-7X9 8 1 tA*f L, RiM-7x^ 8 1 izfm^ti 

X\-^immM:e. 6 0nmS:*-tl.^l)12tC<j:D, « 
::*cS:9t$S:4-t § 12. 9 5 n mT'Ay FJS^i 
0 . 6 n mX'h^yei)im t . flii^M9 2 tCAI«- 

[ 0 0 2 2 ] 09 ( a ) {CRMS-^Xi? 8 1 cO^ifMO 
^3KR*f*!mt ^S^t . t flMRSt« 9 2 Rtmm^ 

mM9icr,^y6Kmm^m. ^ti^-ixms (b) . 09 

( c ) tc^-r. Rifflvx;? 8 1 . a^Kmm9 2 . m 
mmm9 1 ^KmLt-mimmxh^^ x^s 2 tcss 

ft-tl., -^xAS 2tC?iM-ri.7tcO:»3K-agfi#tt^ia9 

( d ) i,z^s-t. Rssvx^' 8 1 i,zmjs.^ixx\'^6^m 

m 2mmmKmm9 1 x-wckcomm^^itm^ 

t {±^^ s,xoizi[m^ixx\-^i <nx , mmh x 

»>i/'N8 2{Cife«f 1.3t«AyH1@{±|«;0. 3 nitiT'*) 
0. '>xA8 2fcfem-ri.3ttf0m-fettA/AA{il 3/ 
0. 3=43i:^l>„ ClO;^-^. -^x^S 2 t^^-fl. 

wmkimLx. 'WL\iwmh)-^^-y(n'm-\,z 
jii'-ymmizm^X'^h. 

[00 2 3] ':7xVN8 2tcSft-r.S3Ki7)*^&ttA/AA^ 



imuzmm-?xi' s i , mmm9 2 . hbrw 
fz. mwmm9 0 1 izmm^mf^iix^-^tiit. -e 

30 J;-3{cLTii;v^. 

[0024] .I<7)J; -5 iz. WM^^th^Tmf'Xii^ 

^mzm^^hyt^m'fco. ^^^< io(o^«)s«o^ 

m^?:. ^^m^s'^zAmifztfeco&xm^i^iim 
mm<^^^mi'commizMLxm^j:?>xd mm 

i:ibl,zX '0±^?kX'mm$tihit<7)M.-&&t/^:k^<^j: 

&M^mmLx^yvy:^v^'^±.^^hmm 
40 yxvifmmLx. wms:^'^^-yti^mm\.zim-x'% 
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[002 5] 
[|l»|] 

<^»ii > ms\.z9nLfzxmwM±m.iz^ 
f-xhi-mm^x^ 8 1 ^mmix. m^mm^j-^ 

/c. 3e^«i^t'J)-|.KIMfflvx^ 8 1 t^J^Sriai ot 
:^-r. mi 0 (a) li, RSt$<^i«l,^^lit*l.^i|M 
2 2tC3£tgXt«St.&^l)l<7)A^-y2 2 0 3 
fcJ:-eA = A • (2n-l ) / (4 • cos^) T'^x. 
'b*l^g||2 2 0 1 ^:-^lirzmmcr>Rm.'7Xi'X'h 
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(2n-l) ■ 7i\iZ.ti:hl^\iZ. >^9-V22Q3\,ZX 

[0026] ^(nmrnnxm. ^aiii±{c. ±fE 

o/S i5^^JI)g^^^LTiSje-r§. anti, A 1^ 

S i 02^'CffMLTt±l\ S i 022:fflv^|,tSt±, 

[ 0 0 2 7 3 S/c, HI 0 ( b ) tCffi^ffiii^SWMv 
>^ ^' ^^-r. raW^oK v^a«T*^ ^MMA-^-- y 2 

2:fy-i^mitht/tt. miximmt^^mmm^^m 

fci-ei: (2n-i ) ■ 7c{zts:tko{z^ ^fi^ix^m 

mmm-mmp^2 3 1 t^ri^B 2 3 2(oiiips:issi! 
$ ^.c, «SA 2 3 1 tm^B 2 3 2«oj^^i^ a 

{zLX\^h. ;cORItSvX^{i. ^lJK>N"^->'2 2 

^'->'2 2S-mL, -ewf^, ^mw-^9-y22\^ 

[ 0 0 2 8 ] 11 1 1 ai.mmr7X^i,z3fSLLtzJ-^9- 

ll//fcj;^± (2 n-1 ) ■ Ttttchi. 'i^.zmfS.^ fix 
V^l., A'^'-y2 20 3(C^^i.T^Ji)lA':5'-y2 2 1 

"kmm-h tit, TOiioffis«±i3i t T-fes . 

[00 29] S?/lll8CM-5Ti^0H-r.^, SWS^X^' 30 

8 l«VXi?XT-i^'8 3tJM$ixTV^§, '>x>'n8 

2ii':'iAXx-i^'84tifti§^i-ci^2.. ^-f. m 

M^X^'8 1 J:'>i^N8 2tc7)ffi^f5g^r5^^>')- 

9 0 1 X-m^L. S i NVWM^tifzmo 0 2 

vx^8 1 tA«xi6itofiBiins{±. mm. mi i 

( a ) i,zijkifzm^'^^mW'if-y2 2<^mM-fiM^x 40 

2cO#lftS-l6l*iAStXSI<0^^*-|6l (Hi*'x*|fil) iztj: 

[0030] RI^Sv;^^ 8 1 X^^tifzxmii. & 
m 3 nmafiffcox^;?;-^,^:^, [HIffiRS*M9 1 . M 
Rftf^9 2*><^^S^m3e^^9 5t:J:'J, ^xJ\±l,z 

mmi/5Tmmi-i. mmmm9 1 . ihmmm9 
2ii. mm-^xi'si ti5i«^Mo/s irn^msr 

fzj: 0 mxcom^^^-thm.m'^hi.^ 13.2 50 
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nm\z-m-hi:oi,zmsi^tix\^h. wMmyxi^s 
1 (Tim^mmmi . mz<^mmH-x. h 1 

2. 9nmfc-ic-ri>J;-5lCiiSi5$iXTV^|><. 

x^8 1 h'^'x^NS 2S:^g*^c:^i5t:.•c:J(^^9 etcxisiw 

^U^, ::iOi;o^*a{cJ;0- '>xa±co2 Omm^ 
<7)Mtt{T0 . 0 7 A( miicT)-'-?^'- y Sr^#-g. i tA^T'l; 

RI«VXi?81c7)^Jili<7)ja»i;R 

A\ DflBRWMQK CiSRMg 2c0»,^-rix*^O^l 

[003 1] <^Mfi«J 2 > a 1 2 tC7j^-rx*«t$fM3tSI 
Wm 1 0 tj,^ L;tRltffivx^ t |5l t«iS^*-tl.K 
ItffivXi? 8 1 2:g«LT. SStMv;^^ 8 1 0))^^- 

y^. mmThi''7jLj\82^^'^'ti, tzfzi. 
m,±^n/'&^m&t-ti>, S9tavxi78 1 tw^if 
-ykmi.-tt^ 3L.f\s2\i. ^ti^fi-?x^x^-i; 

8,3b''y:LJ\X'r-'JSA\.zim^tiX\^h. t-f.K 

wm.-7X9& \ fy :L)\82t^mnm.'kTy4 y(y 

B8 7, SSi-StlX&m.-^^^'iio . XM8 9*>£> 
ftit§iXJtX^4 1 1 SrRWIt9 0T'm5feL, BNT« 
^^ilfzM 9 7 5r jijii L . ^tSvx 8 1 hmmM. 

Wi^m^m-h, zzx\ mm-?^^ 81 txmm 
1 K^ammmi. mm-^x^sico. mm. mi 

1(a) (CS^L/t*IHl'>^Ji^v\-^-y2 2i7)Mli:^|6l*^" 

A*tx^4 1 1 <7)SRX:^r[6] (ia+y*-r6]) tc. ^JiliA- 
:?->'2 2c0:SW:^(6i*JAItxis<0i^^:^[n) (la+x:^ 

iz^j:lXdmm-ti>. 

[0032] Rifflvxi? 8 1 xm^titixmi. m 

ftl 0 nmj£«<7)X^*»f,:5rO, EWRI=fM9 1 . m 

RMSI9 2 . IHffiRlfil9 3m'mm9 4 t^!h.ts:h1^ 

%.it^^9 5i,zii^. ^3.j\}L{z\mi/Axmm- 
^)mmt. swavx^-s i tisi^^rRu/BN 

X.<r>KWi%-kH-7Ll>^mf'iii.^ 1 0 . 1 n mt-iSrr 

hi.^\,zmm^ixx\^h. %fz. mm-?x^8icr>^ 
m^comm^ii. m:comm^^im^t^9. 9n 

t<y:cJ\8 2 i:^mzi^tx^^9 enii 0 ^zmmam 

LX. KltMvx^J'S l^BW<:S'->'^'>x^N8 2lC 

Is^-ri-o Z.<r>Xdts:-ffA^zX^. '>x^\8 2±O2 0 
mm:ft<5D^l^rO . 0 5 umW>cr>J'^'^-yi'i%hZtifi 

X'%h, 

[0033] immsymst^zmLtzxwmmm^ 

gt, m 0{z7T,LtzUMmr?y.^yhnm^k^-th 

RIfflVXi? 8 1 ?:g«tT . RItSvXi? 8 1 <7)A-^? 

^mx'hh'^s.f\8 2'\fm--th. zzx-m^ 
m^9 1 , {}mmm9 2mKM^'7x^8 1 (±, 
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